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study was .to develbp a framework. for ClaSsifying algebia story

, problems and to determine observed frequencies for eich.problem. type. '1097

,
.algebra story problems were 'elected from nine Standard-algebra textbooks.

-

divided.into eightlamilies,based nature.of'the.iource-fotmUld

IrtTolved; for example, nearly 300 problems were classified in the""timejape

. faMily"-because-they werebased On:the:pource fotmuladiatencki= tatex tithe"

or outptit= rate x time.". Each,fantWwasdividedAnto problem categOriea

-. z'
Vasack on tkie-geneialform of the story line;,for example,; time rateJamily

consisted of "motion,"

d iVidedViEci templates

probleth; for example,

. .

"overtake," '"closure,' "round t ip," etc.

for generating families

- -

'ciirrent,"l'and,7worfc."-c4epries'.: tacti:categorywas
7 fH

basedonrthe specific-;propositional .structure Of,the.

there were .a dozen templates fOr:Motioniorolems:audh as

,

for' each obserVecitemplate.

,

This paper descpibes,theprocaddre

egOries:and templates and provides frequency:courits

Implications for fOsteringproductive roaparch,and

,instruction are discussed.



lyais of Stotir.Poblems

erehaebeen growing ;in ereet in the stiidrCohoWlpeople solve algebra

2

story PrObleme7.7whatHinselY,' ayes, andSimon (1977)Call "those 20 -Century.:
- f I , *

.
1

' ' \ 'fabkes.":A6Weverregearchin this-area has been hindered by.aUck ofrframe,

work fox deafribing difference= and 494.1arities-amOngalgebra:storyprobleme.

For -exaMplei thee-saine names su h,aa:l'OHT" or .'work" are used t7acharecterize 4;
.,

., .
, .,

different problems bsydiffereni investigatOrs, while 'very:similarproblema may
- .

be 'given different names. 41efiCe; it' is difficult to gen ralizeo compare from

pne study to.apcither. inihile:areview:of4he literature 4s beyond the scope of
i

A .1thiaceper (see Maye1900)the:goali3f this paper is to provide a-framework-.

`fotdesdiibing,types ofalgebra,atory'problems and provide norms for

SerVedfrequenciea in algebra textbooks for: each type.

:ClaSSIficiation:of Algebra Problems

There are two major schemes for classifying algebra problems: bfthe form.
.

-

of the underlying algebraic' equations, or bY-thegeneral foraGO1'the story

line.
4,

o

The form of the'UnderrYing equation refers to the structure of the so--

tlution equation. 'FOrexample, 'a .problem may requite one equation'; one.:

UnknOwn and two givens (such as. a simple time-rate-distance problem);"a problem

may require'solVing,simultaneous equatiOns (such a'in many ageproblems); a

problem may involve'a simple linear relationship between two Variables .(such as

in direct variation problems); a problem may involve quadratics (such.as area

. , 0

problems);-and soitin;: Moat algebre-Itextbooka are organized into. chapters based

''.'

-..."-- - ,
' r

on the form of the underlying equation.
off

,.

-'-1.,The fOrM of the story 4ine:iekers to major "categories" of problems such
--,

as motion, work, river, current,'age, d oin, etc. Hinaely, Hayes.& Simon (1977),

;refer to these as "sdhemas" and suggest that there are at leaSt-ZS of then:

5,triangle,DRT;,,,kaeragesi scale conversion, ratio, interestarea, max-min,
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Story FrObleMe:
4 I I

I .0
I ;

' MiXture river Current, probability, number work, navigation, progrelasions,

progreesione,24,physics,,,exponentials,-(see Pages 93-4). Many, textboIseX-H

'plicitly,name the maer Problem catagorieellnd provide solutiOn.procedures for
, ,

AThe two systems are not mutually. exclusiVe. In general, certain majOr

catai;o10 of problems (based on

o '

etoryline) involve characteristic Linder-
'

lying equations, as noted above. However, While categorizing, problems

- general groups, such as. Hinsley et al., is a useful first atep,ther

important levels both abovewand below the "category" level, SitICe

maybe relevant.tO te° way in which °studentswork with protilems,'thi

- .

.. will focus on, the lolloWing levelsfof analys ts

probleM format-47hat'is a.story:problenil Can problems ,Be'diyided

may -. be

ethe,

into story .problems anknon,StOry:prOblems? For
.

paper

non-

Airoblems,can problems be further divided into equation,

6
probld

formula, number, ancf.a ithmetit word?'
6

And source formula, any. story probleins-have an under-

lying source formula; :for exaMR1e, "ditance =trate x, -

time" or "output =i rate x time" are source formulas for

the liMe rat famil." What is the nature ..of the under

0

lying source formula for each Problem?

category = -This is the level of analYsis that:is usally presented
.

in textbooks. Based on story lipe,71for example, the "time

rate f ily" can-be broken into "motion," "current"and--
.

. 4
. -

"work" categories What is the calegory.of.the problem?.--
d

pioblem.template, variation and modification-1-A More.detailed level of,
4

:_analysis focuses on the propOsitionalstruCture of the
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problem, ror example, there. are at least 12 different
,

,

templateafer-motion,preblemseuch as "overtake,"

"round trip," "closure." In:addition, there are

%variationsandM4difications that may be introduced 1

,.
, .

for each template. the template ofqbe

problem ?.
0

As.can be seen,\althouglitha:category..1wel.is the standard level of analysis,

problems can be analyzed ata higher level such as "family" or !sitillice:form--,
.1 .

ula") and at more detailed levels (Stich as "temPlate")., ;:By investigating, a*

large data base'of Story problems, thissiudy will provide infOrmation con -

cerning- source fOrMtilas Apd' templates in common use

Selection of Datiase

Nine standard algebra textbooks currently approvea for Use ir71California-
A

ry schools were:selected, based-on-consultation with curricului ex,7

,perts. (A list of the books is given in the reference section of-this paper):

Wenl'a photocopy was made-of each page, that contained ne-or-more-algebra
-

story problems. .AnallY.,,each problem was cut Out from the photocopy And glued.

onto a.4 x 6 inch index card. There was 'me problem per card, with the. page

and book'source written on the back. c'

A problem was included in the data base if it met the folloWing.criteria:

(1) The,problem was given as an exercise or a chapter test rather thanas a

Twotked.out example in the:bodY Of-,the text. ThuS,, the data_ base: contained

'problems that textbook writers assumed stUdentp Should be able to sOlNie.
,

j2). The; problem asked fora numerical answer rather than'tranalatinga.story

into equation's, making a judgMent about what act ons should be taken,:esti.-T.

..mating..an answer, or theJike. .(3) TheProblem sed words rather than equations.
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For example, Use R w D/T to find the value of if D 300 and T 10" is not n

Story probleM;:";f-n car travels 300 miles in 10 hoUrsp What is its average;

speed?" is a story problem. (45 The problem had a,e4ory line,tonsistinglof

characters, objects, and/or actions. .For. example, "rind five consecutive.

integers whose sum is 45" has no story line; the following problems does have a

story line, "If five Members ol a cross'crountry team' finished in consecutive

'order', and their team score, was 45, find the place* each rhpner'." Or, fOr
[

example, "A rectangle Chap an area of 80 square meters and
4-

/ .
I

!..meters more thah-its width. What is the perimeter'iof.the r ctanglen. has no

Story. line; the following Problem ,does have a story line, Smith:mants to

,fence his- rectangular vegetable garden. His garden coritai s 8($ square meters

!

and its length is 2 meters more than its width, 1.low:many eters of chain
.1

fencing must he .buy?" Finally, "Divide 30 into two parts uchLthatOne part is

4 morelthan.4 times the-other,pert," iS.not a story proble ;

problem is story problem: "The enterta ment portion of a 30-minute TV

program lasted14 times longer than 4 times theortion dey tedHto advertising.

HoW many minutes were devoted to 'adve'rtising and to entert (5) The

story_line:was more complicated than an arithmetic!word problem, the

Problem required more than a chain of addition:and/Or subt For ax- .

ample, "Tom has-4 pencilt. Then he gives-2'pencils away,' a d he finds 3. more

:pencils, How many Pencils does he have now?" was not sys emetically included'

in the data base. Generally, arithmetic word, problems are covered earlier in

the curriculum, and:thUt are not emphasized in secondary sc oolteXtbooks.

However, some. arithmetic word problems were included irLord r to. provide a

general overvieof the typesofirstory ptoblemS used in textbooks..
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Problem Formate Selection oVAlgebta stor Prohl

00 6

The foregoing prpeedure,generated approxiMatel 1500 cards, with an

algebra problem on Aach. Although the'main goal was t select, only algebra .1'

\story problems, many non-story problems were inclUdec 1.fthe data base. The

reasons'Were; .(1),In order to guard against miasingany story problems, all

problems that seemed even rpmocaly to be story problems were included with a,

more detailed inSpection made later. (2) A Substantial number of represent-

save *-story prOblems were' included in.order to provide a general overview
,

.

of all'th\e problems in algebra textbooks. Thus, the'datd base consisted of all
\.

.

,

algebra. story
\

P
problems and som= representative non-story preblems.

, .

The next\step was to sort ce problems into five mutually exclusive groups

based on problem format. Tables]: presents definitions and examples of the

groups. First, \ roblems can be. divided into story and non -story groups .based

on the criteria g van abov ; then, within each of these groups, the problems.

can be 'divided into those based on a sourcajormula and those that are not

For story problems, iostprobleMs are based on a formula.inVolving rate (such
.

as rate x time= distance):,. geometry (such as area = length x width), physics

(such as fotce = weighe.k distance), or statistics (such as the formula for

AuMber-of cOMbinatiohs)1-4Ome-spri-problems-suchas.number7storlprobleme do__

not rely:on a source formula For non-story problems, most. roblems.do not
.

require a source formula (6.4. arithmetic word,. number, equation); but some

non,- story problemS.are based on 4 source equation .(formula).
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Classification of Star Trobiems by Famil and iclurco'Voimula

The foregoing .procedure, based on the definitiosliii Table 1, allowed ,fox

the .selection of 1097 algebra storyproblems. Of the story problems, sole were

b4sed on a simple forMula (such asAistanee .4 rata x time) while others_wite

not, There were eight major families of fo6ulas involved in story problems

And one fsMily with no,source formula:

time rate- -These are problems based on a rate formula involving time
A

such as "distan-Ce m ritte x, time" or .",ef4tput m rate x time."

\
unit cost rate--These Are problems based on rate\formula involving unit

. costs such as "total cost unit cost x number of units."
\

percent cost rate--These are problems based'on a rate\ la 'involving

a percentage of total cost, such as "ifiterest interest rate

x principal" or '''profii.*= cost x markup rate.]:

straight rate -Thessare problems based on Crate formula in which one

amount (or number) ,is 'compared to another as a 'simple rate,

percent, fraction, index, proportion, or ratio.

geometry - -These are Problems based,, on. simple formulas from geometry

/'
such:as area -and perimeter of rectangles, "area = length x

width"; circumference of.circles, C ,Tr
2,

; and the

,

Pathahorean law for right, triangles, a
2
+ b

2
= c

2

physics--These are problems based on simple physics laws such

as Ohm's Law, R = VII.

statistics- -These are problems based nsimple statistical formulas 'such
+'

as the formula forjlumber of Ombinations, C W(N-r)!r!.

number7story -These'arestory problems that are not baSed on any source.'

formula.
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Examples of typical solloo formulas Are given in Table 9' The ma or families And
, 7

source formulas for story problems in, the sampleare shown in, the top of

Tahlo 1,

441Aert Tables 2'andl about here,

111!1t4119.11.5.191,12f219SaiESAY919.114a

In the foregoing analystsOtach problem was classified according to, its.

source formula. This-helped create several major "families" to),E problems, all

sharing the same kind of

,

categories of problems.

each family. As can be

source formula. 'Within each family there were several

The bottom of Table 3 lists= the major categories within

seen, some of the categories are "simple"--i.e.,:they

.

directly involve only the source formula - -while others are "complex"--i.e.,
,

they use the,source formula in .a mote complex larger equation. Definitions; and

examples of some of the major simple categories are given in Table 2. ,0f ;the

. -

1097 story problems, 199 fit "simple 'tategories,!' leaving 898 story problems-in

!,," "complex categorieS." The complex categories listed:in.the bottom of Table 3

as well as the simplecategopies listed In the:middle. of Table .3, summarize,all

of therprOblem categories explicitly described in.the textbooks as well as all

of the.probleM categories listed by Rich (1973)7i.e!, consecutive'integer,..:
,

. ase, ratio, angle, perimeter, coin,,mixture, investment/interes, motion; work,

combination, digit, statistics--and all of the problem categories listed by

Hinsley, Hayes & Simon (1977) except'scale conversion.?

Many of the simple andeomplexcategories in .Table 3 Contain only story

problems7i.e., most of the'ratebased problefis are,"pure" in the sense that

they albtys require a story line. However, each of the category names followed
(
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N
by an Aarovisk in Table 3 may oontSin some story sna.some non,story protAemS.

.Table A ellOW4 examploo of Awry and 1101V-"et:OVY versions within each of th_so

categories, althongh!the present analyilm.counted only the story problons,, it

should!benoted that'far meet of the problems in Table 4, there wore far more

nowastory problems, For example, for area problems non-story problems ont-

numbered story problems at.: the rtio of epproldMately 10 to lr similarly, for

consecutive integer problems the non-story.prdblems nutUumbared the story

problems at the xatio of Approximately 12 to 1, SOmefTioblems'were never
.

presented in story form; these Atha digit, angle, and number,problems, us ex--

eMplifieddil Table 4. Although there were very large number6 of each of these
!

categories and although there are many vari ties.of each category, the full
"!N

number of.these categoriea.were not Selecte for the present sample.
0

Insert Table about here

Classification of Story Problems by'TeMplate.

The foregoing section preducekalist of simple.and complex category names

that represent the most common level'Of analysis. However, it:must be noted

that not all problems in a given category are similar. For exemple,it-is

possible to locate 12 typeS of motion problems, with som pes 1Ft/diving three

variations... Therefore, this,tection explores a more detailed level Of clels±-'

fication df problems within each
t

--Jiclassificatio&by template

A template refers to a specific propositional structure andstory line.

4
For .purposes of, theiprebent analysis\we break each story-pr bleM into:a list

1\
Units that make up srns are:

golupstream";.

propositions. The

as '"the time\tO
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values* such as.any num

relationssuch as "equa
4;

An'andlysis of the propositional stricture of story: problems r,vealed that
.

there are three. major propositions:,
. .

assignment.: of a value to a variable, such 'as'.'"A:boat travels.

.upstream in '2 hours" cduld'be represented ae"tale

to go upstream = 2," or in general, form as "timei

assignment:of a relation between tw..variableSi such a "The length

is 2 meters greater than.the width" could be repre entedAas,

"length = '2+ width," or inigeneral,form as "length = REL width"

7assignment:if a variabletO an unknown value, such as "Find the,

speed in-still water' could be represented as "speed in still
. 7 .

water = rit''or in general form as "speed in still water =_FIND.

The basic information in any problem can be represented as a list of propor-

tions, consisting of any number of each.of the above tIe types of proposi-

tions,: and with each proposition consisting of some. combination' of variable,

operator, value, and/or relation.

For example, consider the problem, "A boat travels 8 miles UpStream

against the current in the same time that it travels 12 miles downstream with

the current. If the rate of the current is 2 mph, what is the speed of the

boat .in still water?" This problem,can be expressed as

distance upstream =

distance downstreat =

rate of current =

rate in still water = FIND
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Or consider the problem, "gorking,together,l,fery and Jane can do a job in 5

months: It takes Mary twice as long as Jane to do the job alane. How long

Would it'take Mary working alone?" 'The problem can be expressed a :

rate for Mary and-Jane,together

'rate for Mary = REL rate for Jane

:raie'for.Mary = FIND

_

'I refer to the list of propositiens and a statement of the story line as. the

template for a problem. Problems belong to the same template if they share the //

same story line and same list of propositions, regardless of the actual values ,/

assigned to each variable, the actual relation assigned to a pair of variables";
/

or which variable is assigned to the'unknown. Thus, for example, the following

problem belongs to the same template as the work problem above: "Working/

alone, Mary can do a job in 5 months. Mary takes half as long as Jane to do
(

her job alone. How long will it take if Mary and Jane work together?"/ In this

problem the values are different and theunknowil is assigned to the/joint rate

rather than. the individual rate, but the propositions are of theiAame form.

The following problem involves a different template "Mary can do a job in .5

hours and-Jane can 'do the.--job in 4 hours If they work together,.how long will

it take to do the job?" This involves a different template because there is no

"relation" proposition, i.e., the propositions are:

rate for Mary =

rate for Jane =

rate for Mary and Jane together = FIND,'

-As can beseen, templates express the specific propositional structure of a'

problem.

'For, any template, the unknown could be assigned to anyof the listed

ables. Thus, for the workproblem given immediately above there are three:
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I

.variations for the template: `rateratefor Mary =

Mary and Jane together =X; rate for Mary 5, rate for. Mary and Jane together

..2 2/9, rate ,fOr Jane =_X;'7-rate for Jane = 4, rate for Mary and Jane together

= 2 2/9, rate for Mary_= x. Each of these represent

together" template'.'

. 4

In additiOn,:modifications may be introduced for anY template. For.ex7

12

, rate for Jane = 4', rate, for

a variation of the "work

ample, instead ofgiving rates the_problem might say: "Mary works from noon

until 5 p.m. on the job. If Jane helps her they can finish by 2,10,0.p.m. When
,

would Jane finish if she started at noon and worked ayjne?" 'This problem is.a

modification of the above template because'it Lnvolves the same ftoPositional

structure, but with the need to convert clock readingS: to absolute. times.

Table 5 provides a list of each template lound for each,orthe Omple-and

complex categories. Since simple categories consist of just one template,.the

main focus.Of this section is on

The numbers in parentheses refer

was observed in the sample. For

were the simple category '(simple

ranging in frequency from 23 for

the templates within each complex:pategory.

to the frequencies with which each template

example; there were 113 Motion problems,; 20

DRT), but there.were 11 other templates

overtake prof17 to 3 for same direction

*?

problems. Tabre 6 presents a/inort detailed description

with variations and modifications

of each template, along

that were observed. For. each template, the

following information is given in Table 6: the' name of the category, the name

of the template, the frequency of the template, a description of the story line

(although a variety-of characters or objects are involved in some cases), -a

list of the propositions, a notation of variations (i.e., which variables.are

unknowns), a notation of modifications, an example problem. As can be seen,

there are approximately 90 templates represented in the sample. However, this
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onlilon the templates that occur at least 10number is cut in half if we focus

times in 'the sample.

A,
Implications for Research and Instruccloft

Insert Tables 5 and 6 about here

- Development pf problem:schemata. The importance Cd'understanding of

story problems at the level of templates can,been seen when one, attempts

to solve problems. For a novice, all motion problems may 'look alike; but the
.

aolution prOcedUre is different for.different templates. kany--gxustrations and
"k

a.

disappointments,may of se when. a student attempts apply, a solution pro".

kdedure to one template of a motion probleM'Whenactually,the.prOblem belongs t

a different template. ,A':failure'to 6cpliCitly deecribe'each template,Or

presentation of only one or two templates in a.category that contains many--may

read to the. de-velopment.Of dproblemsolving approach that'is too narrow.

templates can bei.ised in instruction in a variety of ways; such as system-

atically moving from one template to another to encourage transfer' skills.

Greeno and his colleagues (Heller &.Greeno, 1978; Riley & Greeno, 1978)

have .ptov,ided in-depth analyses of some arithmetic work problems, offering

scheMas" which are similar to our templates for story problems. Recent re-

search by these investigators auggestthat some templates are imich'more dif-
,

ficult than others, even when the same computations'are involved. Thee also:.

appears to be a developmental trendin"hildren's ability to deal with various

types of prObleilis. Further research and 'development is needed in otdetto take

full advantage Of the "template level of analysis."



Severallgroups of researchers have shciwnthat students try .to find out

what 'tyi.e" Cf problem is presented and then use a solution strategy appro.,IH :, .

,

1 i

priate 'for thattyPe (Hindley, Hayes-,(& Simon, 197 t Heller &.GreenO, 1978;
, J .
1

Riley 41Greeno; 1978) HoWever, errors occur Whenstudents.asSimilate a
1

. . 'i i.-- . .

'problemito an:inappropriate schema, such- as thinking a motion problem is a
.

curreptiproble4: Additional research is required ,to.determine how subjects'

make. judgments. concerning problem tyPesi.e., whatare the',features of:the .

proble4 that! are most salient for beginners and for more advanced students.'
Nst,

A related Issue.concerps the effects of eXplicitsinstruction,cOncering problem

types and templates.,

.Pattern matching practice. :Simon (1980) has argued Oat algebra in

Struction.emflhasizeS the algebraic! operations (Such:as adding a

both sides of a..eqUationet&:) 'butlaften ignores teaching when

operators. Good problem solvers tend to learn the. conditions foi each :oper-

ation by prectIcing and by:examining wor ed.out problems. However, an

portant research question concerns whet er some students Should be given more

practice in recognition of patterns.

and practice in.rpcognizing different t mplates for the same problem category,.

lead td_moreefficientjearning?

Transfer to different problem types. In the present taxonomy there are

many cases of prOblemlsotorphs, i.e., problems in which the solution paths map

dire tly.Onto one another in one -to -one fashion (see Hayes & Sithon, 1976). For

or. exaple,doe6 explicit instruction

ex the'Motion:-OppOsite Direction templates is isomorphic to the

ether template. ,Research using traditional problems such as Tower of

Han i'(Hayes:& Simon, 1976) or MissiOnaries & Cannibals (Reed, Ernst & Banerji,

197) indicates that transfer from one fOrm of the problem to an isomorphic

ty
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I

form is oftemquite difficult. Additional research:is required to' determine

hOw subjects transfer.,. from one Versionof.an algebra story prObleM 0 another,

and in particular, todetirmine what variables influencee0e-of ttansfer. For,
. .

. ,..

example; one question is whether practice on one type'ofpiOblem at a.time.(as

is presently .encouraged in most textbooks) inhib is .transfer as ComPared to

practice OfastiXture-Of.problem.typea. A related question concerns transfer

to :creative. problem solving. Forexamp,le, what experiences enhance-performance

whenunusual story problems are presented?
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Footnotes.

This research was suppor ed by grant NIE-Gr78-D162 fro* NatiOnal

InstitUte of Education. Repasts for, reprints should betent to Richard E.
.

Mayer, Department of Psychology., Universityof California,
9'

A'

°.:
I wish to thhnk. he staff,of the Curriculum Library,

fornia, Santa'Barbara, for. assistance on:this project.':

2
Th "scaleconversioe prOblem asks fora formula as

A

does not fit.Our .criteria as a story'proble7 However in

fOrM itwoUld'Iall.into the diract varietliOe category.

SantaBarbara,°CA

University of Cali -

the answer and thus

a slightly:modified°
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Five ForMats of Problems,

. Definition

Formula

One or more equatiOns A e presented, containing one

or :more unknowns. T task is' to solve for an
4

unkndwn,

One or more equations'are-given, along with- values
.4

'for some of the'vatiables. The task is to solve

for an unknown.'

Number

Arithmetic Word

Story

X + 10 = 2X 2. Solve for,X.

Use the formula R = V/I. R =. 10,

I = 2, Find V.

One' or more sentences-dre,presented, containing

one.or more. Unknowns, with no story line: The

task to'solve for an Unkno

A story line involving simple addition and /or

nubttaction:is giVen.

Two less than.twice is the same as

thstIpumbet:added,to 10. Find the

number,

'ToM has 5c.. ?He spends 2c, He' then
,H .

much does. he,have'tlow?

0

0
rn

. m
rt.

A.stoiy.line withchatacters, actions, and/Or A boat travels 8 miles upstream against. 2
,

objects. .the current in the same time that it . ro

g
cr.

"travels 12 miles downStream with the
0

'current. If the Speed' of the current

is 3 mph, what i's' the speed of the

boat in still water ?, .

o... 4_,



Tahle2

Some Common Source pormulaaJOr Story Problems

Name ..Formula

Simple DRT distance = rate x time

Simp.le Work lt outpu = rate x time

.

Simple Unit -Cost, total cst 7 Unit cost x number'o units If pencils cost.5c each,,hOw.mdch will a dozen,

Example of Simple Problem.

If a car travels 10 hour's at 30 .miles

how farogill it go?

If .a maChinecan produce 10 units per hour, how

many units- can. be Tropiced in an .8 hour. day?

Simple Interest

. .

interest interest rate x'princiii'ai:

. Simple profit profit. =. markup rate x cost

,Simple Discount discount =-discount rate .x cost

'Simple 'Pere nt amount-4 = rate x amount-2.

pendils cost?

HoW much'will be.earned'if $1000 1 'inveSted at

8%.intereet for 1 year.

If a TV set costs the seller $300and the markUP

if 20%, how much profit will be made?

. A TV set regularly sells lor-$400.1A certain

store is offering 25% off the: regular price.

How much can you save?
W.

Of 300 votes cast in an electien, Tom received 30% w
H.

of the votes. How, many votes did he get? o o
1"ti

cn

U L

O



Table 3

Famlllen, Slikp ,Categorlen and complex

t

.FAIIILy ANOUNT-PER:-TIME RATE (.2IST-PI 11-UNIT RATE PORTION-TO-TOTAL: imsT RATE

.
. (TINE RATE) (UNIT LUST RATE) (PERCENT awr RATE)

SIMPLE CATEGORY SIIIPLEDRT SIMPLE UNIT-COST SIMPLE INTEREST

(Source Formula) SIMPLE WORK SIMPLE PROFIT

SIMPLE IIISCOIMT

. _

AERIUNT-.-TOAMOUNT RATE

(5-11tmour RATE)

SIMPLE RATE a

S1MPLEPERCENT*

srnmc FRACTION*

SIMPLE PROPORTION*

SINPLEJNDEX*

SIMPLE RATIO*'

Categories for Story Problems

MINDER-Sy/HY CEOMETRY

'SIMPLE AREA*
.

SIIIPI.F. PERIMETER*

SIMPLE CIRCII/IERk

SIMPLE PATNACOREA*

SINPLE TRAPF.ZOID*

1 ow Lil CATECORIES ruff nyi FIXED CAST INTEREST /INVESTMENT DIRECT' VARIATION .1 PART* AREA*.

CURRENT COIN PROFIT INVERSION VARIATION ACE* - FRAME

WORk DRY MIXTURE DISCONNT WET MIXTURE CONSECUTIVE Immo PERIMENTER

DIGIT **

ANGLE **
1.

AMBER**

vitYs rs
0

STATIS3

FALLING DODY* PERMUT,a_

0101"S LAD* PRORAR I

trIllEit*

FAI.CRIIM* PIOWNIESSIOD

EX PON MT tit.

tinxi tuzAT 10

NOTE. -- Single asterisk (*) Indicates amine problems are not Story problems.'

Double asterisk (**4 Ind !pates all problems-are not story problems.



Story Version Non-Story Version'

Simple Percent Johit received 40% of the 200'votes cast in en:. What is 40%of 200.

Part

Age

Consecutive Integer

election. How many votes did he receive?

3JootLboard is cut into pieces such that

one piece is twice as long a6-the'other.

Howjong is each'plece?

Pete is twice as old as his sister. In'

years he will be. 2 years ol-derthanhis.

sister. How old is he now?

A certain number plus twice, ,that

number is equal to 3.

Half of John's age is the same as his

age m$x1Gs Itiap is his age?'

In a race .three runners finished in consecutive'.. Find three consecutive integers such

order andTearned a total of 15.points. What that their sum is 15.

are theirlAaces?.

Find a two digit number'sudh'that the'

first digii.is twice the second and

their sum is 6.

NDV

1-4

K3 0
N Fri

rt
0

0
11.

co



.Number .

Rectangle

Story. Version

(none).

a

(none)

Table (Continued)

John wants to cover his window-with travel

Aickers.- Each, sticker is-1.inch by 1 inch.

The length of the windoW.is twice as great

as. the width, and the. perimeter is 36 inches.

How many stickers does john need?

Non-Story Version

'A right angle is divided into two

smaller angles. -One angle is 15 more

Aegrees han the other. How large

is it?,

Fi a number such that 3 more than

aoUble.the number is equal to

Find the area of a 'rectangle if the

length is twice as great as the width.

and the perimeter is 36 inches.
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Table. 5a

. ,

dategoxies-and Templates,for the Amount-Per-Time Family
A .

AMOUNT-PERITIME RATE (293)

I

:COMPLEX CATEGORY MOTION (113). CURRENT (49) . WORK (106)

-
SIMPLE 'CATEGORY

.'(TEMPLATE)

SIMPLE DRT (20)
, -

(same) -SIMPLE WORK PLATE (5)

TEMPLATES OVERTAKE (23),

,OPPOSITE DIRECTION (23)

ROUND TRIP 1 (13),

CLOSURE 1:(12)

SPEED CHANGE 1(10)

EQUAL. TIME (8)-.

EQUAL DISTANCE '(7)

TRIANGLE ,(4)'

ROUND. TRIP, '2. '(4).

CLOSURE 2,(4)

SAME DIRECTION.(3)

SPEED CHANGE.2 (2)

TOTAL TIME 1 (13)

ROUND TRIP ABSOLUTE 1 ,(10)

ROUND TRIP.ABSOLUTE.2 (10)

EQUAL TIME (9)

PART. (2)

ROU

ROUN

ROUND

TRIP RELATIVE'l (2)

TRIP_ RELATIVE 2 .0.y.

TRIP RELATIVE 3 (1)

TOTAL M

Note.--Numbers in parentheses in Tables 5a -5g indicate observed frequencies in data base.

TOGETHER ABSOLUTE (49)

INDIVIDUAL ABSOLUTE (25).

INDIVIDUAL RELATIVE (12)

FINISH.JORTOGETHER (6)

THREE TOGETHER (6)

THREE INDIVIDUAL' (5)

FINISH JOB INDIVIDUAL (2).

TOGETHER RELATIVE (1)

t
0
:1



,Thble 5b

-Categories and Templates for Cost7Per-iinit Family

COST7PER-UNIT,RATE (175)

COMPLEX CATEGORY UNIT COS1"(32) COINS (70)

.

-D4 MIXTURE. (60)

N

SIMPLE CATEGORT(TEMPLATE). SIMPLE UNIT COSTS (13) (same)
44

(Same)

. TEMPLATES' FIXED PLUSUNITS (32) TOTAL NUMBER GIVEN (32)

RELATIVE. NUMBER' GIVEN (31)

THREE RELATIVE NUMBERS (7)

TOO ABSOLUTE AMOUNTS (25)

WO RELATIVE AMOUNTS (25)

ADD TO GIVEN (8)
!

;iHREE RELATIVE"AMOUNTS.:(2)

N.

1.) 0

rt

.ln 1-D

0
.1

,t1
11 1

0
.cr

fD
9
m

OA
4..)



Tnbio Sc

Categories Ondtomp1000 for Portion of7Totn1

POR'T'ION -OF- TO'T'AL COSTS (147)

COMPLEX CATEGORY INTEREST/INVESTMENT (99) PROFIT (-) DISCOUNT, ( -)

SIMPLE, CATEGORY (TEMPLATES) SIMPLE INTEREST (9)

SIMPLE INTEREST & TIME (14)

SIMPLE PROFIT (4)

SIMPLE COST (6)

SIMPLE'DISCOUNT

SIMPLE COST (8)

TEMPLATES COMPOUND TIME (56)

TWO ABSOLUTE AMOUNTS-(19),

TWO RELATIVE AMOUNTS (11)

TWO EQUAL INTEREST AMOUNTS (8)

!.THREE RELATIVE AMOUNTS 13).,

'DEPRECIATION



Cotogorloo ind TomplOtoo for Am000t-Por-Amoont Vomily

AMOUNTIp-AMOUNT (276)

ttr.1,011011.r.IIITIVTM

COMpLI0( CATEGORY DIRECT VARIATION (03)1,, WETINVERSE VARIATION (33)

SIMPLE CATEGORIES SIMPLE RATE (0)

(TEMPLATES) SIMPLE PERCENT (26),

SIMPLE RATIO. (17)

SIMPLE FRACTION (16)

SIMPLE INDEX (12)

SIMPLE PROPORTION (11):

(unmo)

WET MIXTURE (60)

(soma)

TEMPLATES MISCELLANEOUS 06)..

UNIT COST (19)

TRAVEL. (10)

MAP SCALE (10)

.WEIGHT (8)

PRESSURE-VOLUME:: (10).

PHYSICS.(7)

MOTION (7)

WORK (6)

UNIT -COST '(3)

.-mireer.1,lerrer

ADD.TO GIVEN (42)

110 ABSOLUTE AMOUNTS,(18)

Note.-- A11 :bracketed names for DIRECT VARIATION. refei to same single .tepiplate; all bracketed names for

ERSE VARIATION refer to same angle:template. ,Names in brackets refer to different 'situations,

but share the same template.
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Table-5e.

Categories's:1d templates for:Niimber-Story Family

NUMBER-STORY '(90)

COMPLEX CATEGORY PART (48) AGE (38) CONSECUTIVE.INTEUR (4)

SIMPLE CATEGORY

(TEMPLATE)

TEMPLATES NUMBER ( * )

TWO PIECE RELATIVE (41)

THREE PIEGE'RELA (7)

NUMBER (*) -NUMBER (*)

RELATIVE THEN NOW (28) SUM (4)

ABSOLUTE THEN'NOW (10)

Note.--Other non-story categories are: NUMBER, DIGIT, RATIO, ANGLE.

k.0



Table 5f

Categories and .'Templates for Geotetry Family

GEOMETRY.(69)

COMPLEX' CATEGORY RECTANGLE (46) CIRCLE (7) TRIANGLE (16)

SIMPLE CATEGORY

(TEMPLATE)

SIMPLE AREA (10) SIMPLE CIRCUMFERENCE (7) SIMPLE PYTHAGOREAN (16)

'TEMPLATES FRAME ABSOLUTE 1 (11)

RELATIVE AREA (10)

RELATIVE PERIMETER (8)

FRAME ABSOLUTE.2 (5)

FRAME RELATIVE 1 (1)

FRAME RELATIVE 2 (1)

A')
'.);k)



Table 5g

Categories and Templates fOr'llbysics Family and-Statistics Family

PHYSICS (17) STATISTICS (30)

. COMPLEX CATEGORY 'FULCRUM (17) EXPONENTIAL .(22) PROGRESSION (8)

TEMPLATES TWOS ABSOLUTE WEIGHTS (14)

TWO RELATIVE WEIGHTS (2)

THREE WEIGHTS (1)

PECAY (10)

REBOUND 1 (7)

REBOUND 2 (5)

INCREMENT-DECREEMENT (8)

Note.--Other non-story PHYSICS problems are: FALLING BODIES, OHN'S LAW, OTHER PHYSICS.

Other STATISTICS problems are: PERMUTATIONS/COMBINATIONS, PROBABILITY, MAXIMIZATION.

/4 A 6

I1)

U)
(.4

w0
O 1"-h .

rr
0
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0
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Table 6

Templates for Each CategOry.of Problem.

Motion: Simple DRT (n 20)

A vehicle travels a certain distance in certain amount of time at a certain speed.

distance =

time

rate = FIND

Variations:' rate unknown (12), time unknown (5), distance unknown (3).

Bill. Less drOve from Boston.to Cleveland, a distance of.624 miles, in the time of,

12 hours. Find his rate of:driving.

Motion: Overtake (n = 23)

One.vehicle starts and is followed later by a second vehicle that travels over the

same route at a faster rate.

rate for A =

rate for B =.

time for A and B 7

time for B to overtake A = FIND

Variations: time to overtake unknown (13), rate for A or unknown (5), distance

trayeled:dnknown (5).

, .

A train leaves .a station and travels

°train leavea on a parallel track and travels east at 120 km/h. How long will it

take to overtake the first train?

east at 72 km/h, .Three hours later a second.
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Table 6

Motion: Opposite Direction (n = 23)

Two vehicles leave the: saMe point traveling in opposite directions.

(continued)

rate for A =

rate for B =

distance between A and B =.

time = FIND

Variations: time unknown (16), rate, unknoWn (7).

Modification:: vehicle B starts after-vehicle A (3).

Two trains leave thesame station at the same time.

directions. One train travels 64 km/h and the-other

will they; be 1008 km apart?

The avel in. opposite

In how many hours

Motion: Round Trip (n - 13)

A eraveler (or vehicle) travels from point A to point B an returns.

:.

rate from A to B =

rate fr.Om B to A =

time for entire trip =
1.

distance for entire trip ...FIND

Variations: distance,unknown (10), time }nknoWn (3)?

Modification: Delay before starting on return (3).

George rode out of town on the bus at an average speedo

and walked back at an average speed of 3 miles per hour.

the entire trip took six hours?

P'20 miles per hour

`iHowlar did he go



Table 6 (continued)

MotiodClosure 1 (n = 12).

two vehteles start at different pointstraveling towards one another".

rate for A.

rate for B

distance between A and B

time = FIND

Variations: time unknown (10), rate unknown (2), find distance (0).

Modifications: Vehicle B starts after A (4).°

Two bikers start at the same tine from towns36 miles apart. The bikers m9ve

toward each other; one travels at 4 mph and' the other at.8 mph: How long will

it take for them to meet?

Motion: Speed-Change 1 (n = 10)

A vehicle travels at a certain rate for the finit leg of a trip and then changes to

ahOther:rate for the remainder of:the trip.

.rate forfirst part,oftrip =

rate for,seCond part of trip =

total,distance =

total

distance for first part (and/or seeond.part),= FIND

variations: time unknown (3), distance unknown (7)

G. Otrotrot.jogs and walks to school each.day. He averages 4 km/h walking and

8 km/h jogging. The distance from home to school is 6 km and he makes the trip

in 1 hour. How far does he jog in,a trip?

/18
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Table (continued)

Motion: Equal-Tithes -( .8)

One vehicle travels a certain distance at a certain rate in.the dame time that a

second vehicle travels a certain distande a certain rate.

distance for A =

. distance for B u.

O

'rate for A is REL rate'for B

rate for A (and/or rate .for B) - FIND

Modifications: While one goes X distance, other goes Y distancd'(2).

A car travels 300 kilometers in the same time that a train travald200 kiloMeters.
.

The speed of the car is 20 'kilometers per hour more than the speed

Find the speed of the car and the speed of the train.

Equal-bistaride(n
,..

One vehicle tkaVelk.a:certain amount of time at a certain rate.and covers the same

distance as second vehicle that travels for a certain amount of time at a

certain:rate.

rate for A =

rate for B =

time fOr A = REL time for

distance traveled by A .(or B)

Vai'iationa:' distance unknawn(3), rate unknown (2), time unknown (1).

Modification: While one travels in X time, other tr4fels in Y time (1).

An express train travels at 80 km/h from Baysville toAeneca. It.takes 2 hours

less for the trip than for a passenger train that travels 48 km/h. How far'apart

are Seneca and Baysville?

%1 2



Motion: Triangle (n.= 4).

Two vehicles 'Leave same point

ailother.

rate for A -'REL rate for B

time for A and B =

distance between A and B =\

rate for A (and/or rate fOr-B)

at same time

A :

1`Wo loggers leave:theadme point at right angles'to.one another. One travels

1 km /h Easter than tha otherAfter 2 hours they are 10 km apart. 'Find the speed'

.of each.

Motion: Round-TriE2. n = 4

A traveler or vehiole'

rate from A to B =

ratelrOm B to A =

tit:. from A to B.= REL time from B to- A

distancefrom A:to B = FIND

om paint A to Point B and returns.

'Variations: distance unknown (2), rate unknown (2),

Polly Paddle has just enough money to rent a Canoe for,2! hours. How far:liiit

on the lake can she paddle and return on time if she paddles out at 3 km/h and

back at 2 km/h?

Motion: Closure 2 ( =(4)±
. .

Two vehicles start:a diEferent points traveling towards one another.

distance =

time =

'rate for A toREL rate for B

50



Analysis of Word Problems

36

Table 6 (continued)

rate for A (and/or B) = FIND

Two hikers start at the same time froth
r

towards each other and:meet in 3 ho One hikerA4 going twice as.fast as

owns.36-miles apart. The 'hikers move

the other. What is the rate of each hiker?

Motion: Same-Direction .(n = 3)

Two vehicles leave same point at same time traVeling in same direction at different

rates .

rate for A =

rate for B =

distance between kand-B =

o

time for A and B = FIND

Variations: time unknown (1), distance unknown (1), rates unknown .(1)..

Motion: Speed-Change 2 (n = 2)

A vehicle travels at a certain rate for the first leg of a tripand then changes

to another rate for the remainder of the trip.

rate for first.patt = REL rate for second part

total distance =

time for first part =

time for.seCond part =

rate for first part (and/or rate for second part) = FIND

Current: .Total ,Time-1'

A boat travels a. certain. distance with the current and a certain distance against

the current in atOtal time.

rate of current =

51
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Table 6 (continued)

distanCe.with current

distance against current

total tima'=

rate in still. water = FIND

Variations: rate:in still water unknown (6)', rate of current unknoWn (7)..

The current in a stream moves at a speed of 4 km/h. A boat travels 4 km up-

stream and 12 km downstream in a total time-of 2 hours. What is the speed of

the boat in still water?

Current: Round-Trip 1.(1.= 13)
0

A boat-travels a certain distance with the current and a certain distance against

'the current in'a total time. . o.

rate. of current =.

distanCe with current =

distande against current =

total tine

rate, in still water =FIND

Variations: rate in still water

The current in a.stream moves a

and 12 km downstreat in'a total

in still water?

unknown (6), rate of current unknown (7).

a speed of 4 km/h. A boat travels 4 km upstream

time of 2 hours'.' What is the speed-ofHthe'boat

Current: Round-Trip 1 (n = 10)

A'boat travels with the.current in a certain time and returns against the current

in a certain-amount:of time.

time with current =

time against current m
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able 6 (continued).

rate of current 7

rate in still water =.fIND

Modifications: story-line with boats'and airplanes.

A boat travels 3.15*.hours. downstream, where the current is 5.82 km/h. It

returnain1-.97 hours.: Find the speed of the boat in still water."'

'Current: Round-Trip-2 (n =.10)

A boat travels with the current in a certain time and returns in a certain

against the current.

time with current'

distance one-way .=

rate in still water (and/or rate /of current) =.FIND

.7. )

Modifications: story line with boats and airplanes,

r.

Variations: rate in still. water unknown. (0, distance one -way. Unknown (1).

Fly'.High Airlines flies from/Foaunk to,,SwaMpville-in 5 hoUrs with. a. tailwind.

The return trip; against the -same wind,:takese hours. Podunk is about 5550 km

from SWaiapville. Find the speed of the plane and the velocity of the wind.

Current: Equal -Time (n.=' 9)

boat travels ea certain distance wp:th a current in the same time it can travel:

a certain diStanCe-against the current.

tate.in still water

distance.with current=

.distance against current =

rate of current = FIND,

Variations = rate in still'water unknown (3), rate 9f current unknown (6),:



_TTable continued)

.:
A boat travels-at'sa rate ok,15-kil meters per dour inetillwater. It travels

,

60141Ometers upstreath in. the same'time that it travels-Wkilometers.dOwnstream.

What 'is. the'rate.Of current?

Current,: Part (n 1' 2)

'A boat, travels at a certain .rate, with the .curreni-and a certain rate_against the

current.

rate with-current m.

rate:against.current

rate in still water .(and/or rate of current) FIND

.

Falrfield's rowing team can row downstream'at a rate of-7 mph. Theylcan row

1.back to the starting; at a rate of-3.omph: Find their :rowing in still

-
water and the.ratelofthe.current..

Current:* Round- Trip - Relative 10m

. The time to traveI, 'viith the current

r-:
..distange against the current.

2

time to travel the same

,rate in still water

'

rate of current

time with Current'RECtime against current:.

distance one-way ...FIND.'

,,..
.

,---....
. ,

Variations: rate of current unknown Wi,distance one-way unknown:-(1), .

Ti-

The air speed of an.airplane is 225 miles per, hour. Flying from city A to

'city B,.it has a tailwind of 25 miles per hour. It takes 3 'hOura'lOnger to' flyt
.

from B to A than from A to B.o HAW far apart. are the two cities.?
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Table 6 (continued)'

Current: Round -Trip- Relative -2

..The timeto. travel with the current is comparedito the time to travel the same
. .

distince.againdt the current.

rate with current

rate against current =

iime:Wigcurtent maREL time agaitist current

distanCe Onely. = FIND

A .ship-can go downstream from town A to. town B at 32 kilometets per hour in live

hours less'time than-it.takes-td go upstream from,B.to A.at 24 kilometers per hour.'

Row fat apart are the. towns?

Current :. ,-Round -Trip- Relative -3 =

. '

The. time and rate to,travel with the current is compared to the time and rate
.

travel against the current.'

distance one -way =

rate with current 7 REL rate against current

time with current = REL rate against "current

rate with current (and/or rate against current ) = FIND

An airOlane flew-a round-trip training flight from airport A to airport B. The
.

1

distance' between the two airports was 1200 miles.- Going against the wind the'

pilot flew .60 miles per h1 ur slower than returning. It took one hour more time

going than returning. tTatyas the Speed-going and returning?

/

Current: Total-Time-2 n 1)

i
A boat travels a certain distance with the current and a certain distance against

the current in a

rate in still. water
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rate of current

time for two -way trip

distance for one-way FIND

Tim can- average 12 mph with hii boat in still. Water; In a 'river with a current.

Table 6 (continued)

of 4 mph, it takes.him 9 hours to travel from point A to point B and return. Find

the distance from A to B.

Work: Simple Work -5).

A worker produces a

amount of time.

rate of work =

time.=

output = FIND

Variations: output unknown (.3), time unknown (2);

A fisherman.can catch and clean a fish every.20.minutes.

.day fishing, how many-fishiall he bring home?

certain output by. working at a certain rate for a certain.

If.he spends an 8 hour.

Work: Together (n = 49)

Two working together; given individual rates, find combined rate.

rate for A =

rate for B.=

':rate'lor A and .B-together = FIND
_ , _

_
..

Mary can do a job. in 5 hour's and Jane, can do,the job in ..,'hours. If they work

together, how long will it take to do the job?l°

Work: Individual (n =.25)

Two:working together; given combined rate and rate for one, find rate for other.'



Table 6.(cOntinued)

AnalYsid of Stoiy Problems

42

rata-for A =

rate for A and-1 together =

rate: for B. = FIND

:To do ajob alone,. it would take Jane 1! hairs. If Mary helps they can do the job

in 1 hour. How lorig would. it take Mary to do the job working alone?.

Work: Individual-Relative (n = 12)

Two.working.togetheri given combined rate'and.relative individual rates, find'

individual rates.

rate for'A = RM.' rate for-13

rate for A and B 'togethet-=

_rate for. A (or B).= FIND .

Working together, Mary and Jane can do a job in 5' months. It takes Mary twice

as long asJaneto40 the job alone. How long would it take Mary working alone?

Work: Finish-Job-Together (n = 6)

w'
-One worker begins and is joined later by anOther; given' individual'rates and time

f one on job alone, find combined rate for rest of job.

'rate for =

rate for B

time A works alone'=

rate to complete job for A and B working together = FIND

Mary can do a job in 7 hours and Jane can do it in .5 hours. How long will it take

°both- to iinish the job after teary hassbeeti working alone for 3! hours.?

Three- Together (1::$ 6),

Three working togethey given individual rates, find.combined''raie.'

rata for A m



rate for B a

rate for .0
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rate for A and B and.0 together.a FIND

. To do ,a job.aione, i.Vwould take Jane 3 hours,Ary 5-hOurs and Jerry 6 hours.

How long would it take if they all worked together?

Work: Three-Individual (n = 5)

Three working' together; given combined rate, and two individual rates, find

other rate.

rate for A =

rate for B

rate for A and B and C.together =

rate for-.0 - FIND

Mary can doa job in 3 Weeks and Jane can dO

it take. Jerry, if working together all4ree

ite.in, S weeits:' lic$70 lo

'can 'doeihe _job"

:

Work: Finish-Job-Individual (n a 2)'.

One worker begins andris joined later,by:another;-'given Co

:tate for one, find rate for other.
.

rate for. A. a

-tithe A works alone =

rate to Comprete job when workingwith11
4

rate fOr B a FIND

Jane/can do a job in 5 hours:- ''Afier7worisingl'Or-Z
haUta:sheiaiOineebY14ar

Together they finish thA131,'Iri0..bourtivw
lOng4woulcrit'

.,--entire job working alone?

, .
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Togethei4Re.latii.re ''Cu

44

"144cy Workidg.tOtetherr4giveiitatefor one, and relative rate, for other, find

ft-1 4
..cotbined-rata.

rate for A =,

`rate fot B !=a-RELY...rae for A and B together

gate la, A and B tf)%ethar = FIND

Mary can d joh44 i:minute's It takes Jana 4 minutes longer to do the job

:thatk.ittak'es-toth'of them working together. How long does'.it,take to do the job

both.i4Ork'together?

Unit-Cosi.:i Cost-Unit-Total .(n = 13)

icirehinunit cost for a- certain number of units yields a total cos

numlie of units . =.
1,

,cost

ti0ogt = FIND.

-..1/.ariatioa: unit-cost. unknown ,(10); total unknown <2); number of units unknown W.;

-JelnRorked 5 hours. She earned a total of $15'.' How much does she earn Bach hour?

Unit-Cqbst: -Plus-Units .(n= 32)

r'swage).is based on a flat cost plus a certain unit cost applied
k.

nUmber of units...

nuMberof.uaits =
1 -

potal ''cost .= FIND.
. .

'total cost unknown (23); unit cost unknown (7); flat cost unknown (2).



Lr

Table 6 (continued)

Sixteen balls of yarn can be bought from a mail order house for 29ceach plus
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$2.72 for postage. What does the total order cost?

Coins: Total-Number-Given(n - 32)

A certain number of coins; consiating of two different types of coins', totals
a certain total amount.

number:of coins =

value of coin A =

value of coin B.=

total value of all coins = .

number of.coin A (ana/or number of coin B) = FIND

Modifications: story lines about coins, stamps, tickets items sold instore.
A colleetton of 25 dimes-and quarters amounts to.$5.05. How many of each kind
of coin are there?

,Coins: Relative-Number-Given (n = 31)

In a c011ection'of
two types .of coins, the number of one type .is :relatedto the.

number orthecthertYpe and the collection is'worth a certain total amount..
,:.number of coin A = REL 'number of coiliM

value of coin A =

value.of coin B =

total value of' all-coins =

number of coin A °(and/or number of coin B) = FIND

Modifications story lines about coins, stamps, and tickets

Ken's coin collection contains 7 more dimes than nickels. In all, the collection
amounts to-$1:25, How many of each coin does he. rave?



0
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Tablefi

Coin: Three- Relative - Numbers (n 7)

In a collection.of three types of coins, the number Of Ole' type is related to

number of second type and the number of.the second tY,Peiielated to.the 4umber

of the third:type, and the collection is Worth a certain '5t6:tal amount..

An4Iyal.ial of Story problems

(continued)
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number of coin A = REL number of'cOin B

. number of coinB = REL number of coin C
Y.

value of Coin A =

value of. coin B =

. value of coin C

total value of7all coins

number. of coin A .(and /or' number of coin B, and /or coin C),;= FIND.

Jill has some-pennies, nickels, and diMes. In all she ha's' .$3.92. The number of

nickels is two less than the number of pennies. She has1.3more dimes than
;

,

pennieS. How many pennies, how many. nickels, and how many dimes does she have?

4?

Dry Mixture: Two-Absolute-Amounts (n

Some.amount of one item With a certain unit cast.is mixed with some amount of

another item with a certain:unit cost to yield a total amount witha.certain unit

cost ; indiVidual amount unknown.,

unit cost for A =

unit cost for B =

-
.total amount for mixture

unit cost for mixture =

. .

number of units of A (and/or number of units of B) = FIND
. >

. .
.

Modification:. story line with price per pound,. per metric unit, or per piece..



Analysis of Story PrOblems

47

Table 6(continued)

A ,grocer mixes peanuts worth $1.65 a pound and alMonds:Sqorth $2.10 a pound. She

wants 30 pounds of .the mixture worth:$1.83 a pound. How many poundsofaach.should

the grocer include in the mixture

Dry Mixture: Two- Relative- Amount (n'= 25)

8omeamount of:one itme with a certain unit cost is mixed with some amount of

another.item with a Certain unit cast to yield a total amount with a certain

total cost; relative amounts are known.

unit cost for A.=

unit cost for B =

total cost for mixture

number of units of A = REL number of units of B

number of units ote(and/or number .of units of 13):::= FIND

Modifications: story line with price. pet pound, per metric unit, or per piece.

Pedro wants to, mix candy selling at $2.26 per kgwith another selling at .$2.40,

per kg. He slants to make an $11.60 gift box. The number of kg at $2.20 per kg

is 1 less"than the number of kg at $2.40 per kg. Find the-number of kg of each.

Dry Mixture; Add -to -Given (n = 8)

,

Given a certain amount of one item with :a certain unit cost, some amount o

another item is added to yield a total amount with a certain unit 'dost.

unit cost for A:=

unit cost. for B =

number of Units of A.

unit cost for mixture.=

unit cost B =,FIND
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Table 6 (continued)

Some corn costing 600 per kg is added.to 50 kg of oats costing. 900 per kg-to make

animal feed costing '750 per kg. Him many kg of corn should be added?

I

Dry Mixture: Three- Relative - Amounts (n :2)

Certain amounts of three itmes with different unit coats are mixed to yield a

total amount with a certain total cost._

unit cost for A =

unit cost for B =

unit cost for. C

number of units of A = REL number of units lot B

number of.units for B = REL number of units for C

total cost of mixture='

number of.units of,A'(and/br B, and/or C) = FIND

Chemicals A, B and C cost 600, 404, and 80c per gtam, respectively. They are

mixed so that the number'. f.grams.of B is twice the number of grams of A and

is 3 less than the number of grams of C. The mixture is worth $11.40: How many.

grams-of each chemical should be used?.

Interest: _Simple Interest (n = 9)

.A certain interest rate 'applied to a certain principal yields a certain amount 9,

interest;

amount of interestjauwatountnf' principal-=

rate of interest.=

amount of principal = FIND

amount of interest -=

amount of principal =

rate of interest FIND

Variations: .OrinCipal unknown (4); rate unknown (3); interest unknown (2).

An investment is made at -6%. -It
Agrows to $848 at the end of the year.- How much

was originally invested?
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Table 6 (continued)

Interest: Simple-interest-Time (n m 14)

A certain interest rate tippli'd simply to a certain principal for a certain

m
'amount of time yields a certain amount of interest.

.amount of principal

rat of interest

amount of interest m

time of lo.an m FIND

Variations: time unknown (4); principal unknown, (4);

'interest unknown (3).

rate unknown (3); 'amount of

Sheila borrowed $2700 from the bank at 9°% interest. She paid $499.50 in interest.

How long .did she keep the loan ?:;.

Interest: Compound -Time -(n m 56)

A certain interest rate applied coMpOUnded to a certain principal for a certain

amount of,:time yields:a:certain amount of interest.

:amount of principal =

rate of interest =

time of loan =

amount of interest plub amount of principal = FIND

Variations: rate unknown (29); interest plus principal unknown (18); principal'

u kno (5); time unknown (4).

SupPos .S750 is invested at 5% compounded annually. What amount will be on

the account at the end of two years?
_ .

Interest: Two-Absolute-Amounts (n = 19)

`AP, certain amount of,money is split into two parts with one part invested at one

rate and the. other part invested at another interest rate.
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total amount invested

Table 6 (continued)

rate for part A

rate for part B. r

amount of interest from total investment r

amount in.part A (and/or amount in part 13-. - FIND

Patt. of $2000 is invested at 7.5% annual interest. The rest is invested at 6%.

Last ygar's interest was $136.50. How much money was invested at each rate?

Interest: Two-Relative-Amounts (n 0.'11)

A certain amount of money is invested at one rate And another amount is invested

at' anothei rate..

amount in part A r.REL amount in part B

rate for part -A r

rate for. part P. =

amount of'interest from total investment =

amount in. part A (and/or amount in part B) = FIND':.

Delaine Jones invested a certain amount of money at

$2000 more than that-amOUnt at 8% annual.interest. Last year

$580 in interest. How much did she invest it.each rate?

6% annual interest

-she .received

and

Interest: Two- Amounts- Equal- Interest (n = 8)

A certain amount of money invested at one rate yields the same interest as

anothet amount of mexey invested at a different rate.

amount in part A=.

rate'for part A =

tate'for part B =

amount in part B m'FIND
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Alan TokashirS invested $5000 At 7% interest. How much must he invest at

6.5% interest to obtain the. seme income?

Interests Three-Amounts (n 3)

Part of some is invested at one rate, part 'invested at another rate, and

part is not invested at all..

rate for part A

amount of part A REL amount of total

rate for pari B

amount of part B RE', 'amount of,cotal..

amount of interest from investments. -

total amount igs FIND

Alba invested one-half of her money EA 5.75t interest.and'one-fourth of her

money at 5.5%. If :her -total interest-. at the end of one year was $136,. find het'

original sum of money..

Interest: Depreciation (n" 2)

A certain amount depreciates at a certain rate pertinent.

original value =

rate.of depreciation =,

-current value =

number time units,=FIND

Apiece of'machinery valued at. $50.000 deprediates 10% per year by. the

rate Method. After-now Many years will the value tave depreciated to $25,000.

fiked

Profit:' 'Simple Profit (n 4)

Ihe.amount of tax on an amount is deterMined by applying the rate to the amount...

high price minus low, price
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percent profit

low price - FIND

Variations; loW price unknown (2)1 percent unknown (2),

A 6% excise tax on the value of a car amounts to $180. What is'the value

of the car?

fl

AnAlydtil of fitory Problemw.

Profit: -Simple Coat (n '6)

A certain percentage applied to adelnice yields a profit that is added:44i.

price to make a selling price.

high price -

percent profit

loW price FINE

Variations: low price unknown (4); hieCprice unknown .(1); pdrcent unknown (1).'

A merchent:seila a camera for $250.!.. Find the coet4ethe profit is/25% og the

:Cost.

Discount: Simple Discount (ri = 7)

The amount of discount.on.an

to the original price.

o
original price

.

percent discount mi

item is deterMined by applying the discount rate

amount of discount FIND
4

Variations; amount, of discOunt UnknoWn (5)1 percent unknown (1);:origins.1 priah

unknown
/-

lyrOne gets a 10% discount .at. the StereO,Center.

recorder. What was the_. regular price?..

t.)

He got $4 off on .a tape



Discount': ,Simple Cost (n = 8)
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The price of an item ia'discounted by a certain percentage.

;.discount ptice =

percent discount =

original price = FIND

o

53

Variation6: original price unknown-(5); percent unknown (2); discount price

unknown (1)..

An appliance store drops the price of a certain tYpe of TV 18% to a sale price

of $410. 'What was the'fotmer price?

Rate: Simple Rate (n = 8)

A certain rate applied to a certain-number yields another number.

number of A units =

number of B units =

rate of' A. to B =FIND

Variations: rate unknown (5); number of A units unknown (2); number of B-units

unknown' (1)

A student ate 4 hamburgers in'16 minutes. What is the rate in hamburgers per

.

minute?

Simple-Percent (n = 26)

A certtifin percentage of a total yields

percentage =

'nUiiiber Of total

number of part.= FIND

Variations: part unknown (12); perCent uhknogaw (12); total. unknown (2).

Suppose 10% of 1200 stUaents'Were absent. How Many.;'atudents' were absetit?
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Proportion: gimple Proportion (n = 11)

A certain proportion of a total yields a part.

proportion SR
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number in total =

number in part =

Variations: part unknown (6); total unknown (5).'

Lee's batting average is .675. how many'hite should Lee score in 5000 times at bat?

P,

Fraction: Simple Fraction (n = 16)

A certain fraction:of a total: yields apart.

fraction =

number in part =

49 n4Rperin totals FIND

Variations: 'part unknown (6); total unknown (11).

About $2 billion is spent on advertising in magazines. Of this 4/5 is spent on

T.V. ads How much is .spent on T.V. ads?

Index: Sitple:Index"(n = 12)

A certain index applied to.a part yields a total.

index =.

number;in,,total =

numter in parr = FIND

,part unknown.(8); total unknown (4).

i6,withtubes uses:about 640 kilowatt hours of electricity per year.

1,:6 timed that used bylplid state\ sets. How many kilowatt hours does

the,d0lid statbmodel use in tyear?



Ratio: Simple Ratio (n = 17)

. A number of eleMenti is related to anotbst number based

ratio of A to B =

Table 6 (continued)

Analy is of Story Problems

number of A

number of B = FIND

Variations: part unAnown (13); ratio unknown (4).

Thesrttio'of women to men in A class'ip 8 to 5. If -they

many men- Are-there?

55

on some ratio.

are 40 women, how

Direct Varation: Miscellaneous (n = 36)

If a certain amount corresponds to certain number of -units, then a different
\:

:amount will correspond to a different number.of units.

amount for A =

units for A =

units for B =

N.16

amount for B = FIND

Situations: shadows of varying lengths, work, physics; recipes, etc.
0

. ,

If a Machine can4nake1000 bolts in 2 hours, working at 'the same rate hoW many

can'it make in 5 hours?

Direct Variation: Unit-Cost (n = 19)

If a. certain number of units cost a certain total amount, then a different number

of units cost a different total amount.

total cost'for A =

number of units for A =

number of units. for B =

total cost for B = FIND

70
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Twelve slices of pizza cost $6. How much.would eight slites cost?

-Direct Variation: Traveling (n = 10)

If a certain distance can be covered in a certain number of days (or using a

certain amount of gas), then a different distance can be covered in a different

number of day, using a different amount of gas).

:distance for A =

number of time units for A =

number of time units for B

distance for B = FIND

Maria traveled 700 kilometers in 5 days. At this rate tow far wouldshe

travel in 24 days?

Direct Variation: Map Scale (n = 10)

If a certain length on a map corresponds to a certain actual distance, then a

different length on the map Corresponds to another.distance.

length on map:for-A =

actual distance for A.=

length on map for B =

actual distance for B FIND'

If 5 cm on a map.represent.400 kilometers, what - distance does 16 qk represent?

Direct Variation: Weight (n = 8)-

If a certain,length of_maierial has a certain weight, then another length of the

material will-have a different weight.

length-forA

weight fot A 22

length for B.=

;ft

o



weight 'for. B F. I ND

4

Table .61eantii10)

If 30 meters of wire weigh 87kilograms, What':Wi-11 4e0eterik -of

of wire weigh?

Inverse Variation: Pressure-Volume (n 10)

The volume of gas under a certain pressure changeato

a different pressure.

. presiure for situation A m

volume for situation A

pressure"for situation B =.1

volume for situation B *. FIND

The volume of-g0-iliries inversely as the pressure upon it. The volume of'a

gas is 200-cm2 under pressure of 32 kg/cm . What will be its volume under -a.

2

pressure kg /cm2?

Inverse Variation: Physics (n = 7)

A rate:that produces a certain amount is changed to a different rate that pro-

duces a different amount.

rate for A

amount for A s_

rate for g =

amount for B FIND

Situations: Ohm's Law, InverseSqUare Law for Mass, wavelength

The current-in,an electrical conductor varies inversely as the resistance of

the conductor. The current_ is 2 amps when the resistance is 96,0 ohms. ,V7hat is the.

current when the resistance is 540 ohms?
.
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.Inverse Variation: Motion = 7)
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_Iflit-takes'a certain amount of time to travel at a certain rate, how long will

At take-to cover the same distance at a different.rate?

time for A.=
4.

rate for 6B =

time for B = FIND

The time to drive a certain distance varies inversely according to the speed of the
A

vehicle. Mary Bronson_drives 47 mph for 4 hours. How long would it take het

to make 'the same trip at 55 mph?

Inverse Variation: Work (n = 6)

If takes some number of workers a certain amount of time to. do a job, how long

would ii-take a different number of workers?

rate for A =

amount for A =

amount.:for B =

rate for B = FIND

The time, to complete a job varies inversely with the number of workers.

If it takes 4 hours for 9 cooks to prepare a school lunch, how, long would it take

8 cooks to prepare the lunch?

*

Inverse Variation: Unit-Cost.(

' 4
.

a.-,tertain number of people to share the total tosii how much will the

Andividual'cosi be for a different number of people?

= 3)

cost per, persOn,for situation A =

number of. people in situation A.=

number of people.in -situation B =

01
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cost per person in situation B = FIND
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The cost' of renting a beach cottage varies inversely as the number of peopleiwho

rent the cottage. It, costs $12. per person for 4 people to rent the cottage for

a day. How much does it cost per person for 6 people_to rent the cottage?

Wet Mixture: Add -to -Given (n = 42)

,

Given a certain amount- of one solution, some amount ofJanother solution is added

to yield a total amount of a new solution.

percentage for solution A =

amount of solution A-=

percentage for solution B =

percentage_for total solution =

amount of solution.B = FIND

Modifications: solution B is evaporated from total mixture (2)..

A chemist has 1.L of a 5% acid solution. How many liters of a 20% solution

must be added to make a mixture:Which is 10%.aeid?

Wet Mixture: Two -Absolute-Amounts (n = 18)

Some amount of-one solution is mixed with some amount of a second solution to

yield a-total amount of new solution.

percentage for solution. A =

percentage for solution B =

percentage for total solution=

amount for total solution =

amount of..sOlution A (and /or amount of B) = FIND

Variations: Amount of eolution.A (and/or B). unknown (16); amount of final solution

(2).

A
tic
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Table 6 (continued)

Modification: soltitionIB is drained from total amount (2).

Dried apricots are 5% ptotein.ancldried prunes are 2% protein. How much of

.each type of fruit should be used to make.a 100-gram mixture that is 3%-protein?

Part: Number

,One number is 8 more than another; Their sum is 54. Find the number.

(This is not a story problem.)

Part: Two-Pieces (n = 41)

A certain object (or amount),

. total amount =

broken into two parts.

amount for part A = REL amountfqr part B

amount for.part. A (and/or amount for 'part B) =.FIND

Modifications:. story line for boards, ropes, wires, cables, coins, land, people,

\
time;.CoSts,.anglea, distance,.tickets.

A 8-meter rope is cut into two pieces. One piece is 3 meters longer than the

other. How long are the pieces?

Part: -three-Pieces (n = 7)

A certain object 4O'camount) is broken into three parts.

total amount =

amount for part A = REL amount for part B

amount for part B = REL amount for part C,

amount.for part A.(and/or part B, and/or part C) = FIND

Modifications: story line for wires, boards, ropes, coins, angles, weights.

,

A 480 m wire is.7.$ut into three pieces. the'seCond piece is three times -s lo g as

the first. The third piece is four timeSas long as the second. Haw. long is each

piece?



Age: Number

Four times Pete 's age is the same as twice his ageyius 34. How old-is Pete?

(This is not a story problem.)
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Table 6 (continued)

Age: Arithmetic

In 9 years Eric will be 25 years old. How old is he now?

(This is not a stou problem.)

0)

Age: RelativeNow-Then (n =-28)

Relative ages for two people now are.compared to -their relative.ages at some other

time.

age for A at time 1'= REL age for B 'at time 1

age for A attime 2 = REL. age for. B at time 2

time between time 1 and time 2 =

age for A at time 1 (and/or age for B at time 1) = FIND-

ModifiCatf6ns: use different time 2 for A 'then for B (2); relation is sum

of ages (7).'

. -
Ann Teak is twice as old as hereon. Ten years ago Ann was three times as old as:

her son. What are their present ages?

Age: Absolute- Now -.Then (n.= 10) .

.

Absolute ages for two peoPle now are compared to their relative ages at some other

time.

age for A at time 1 =-

age for ,B at time 1 =

age for A at time.2.= REL age for B at time 2-

time between time 1 and time 2 FIND
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A. man is now 40 years-old and_his.son is 14 years old.
. A number Of. Years from

now the father will be twice as old as his son. What is:01S-nuMber-of_years?.-

Consecutive Integer Number

The sum of three consecutive odd integers is 189. What are the integers?-

(This is not a story problem.)

Consecutive Integer: Sum (n = 4)

The sum of several consecutive integers is given.

number of integers =

sum of integers =

value of each integer = FIND

The five members of a cross country team finished in consecutive order. The

team.score was.45. Find the place number of each runner.

Rectangle: Non-Story

The length of a rectangle is 2 inches greater:than the width and the perimeter is

36 inches. What is the. length. and width of the rectangle?

(Thisis not a story problem.)

Rectangle:. Simple. Area (n .A 10)

The area of a rectangle can be determined by multiplying length times. width.

length =

width =

area = FIND.

Variations; area unknown .(5), width unknown (3), length unknown (2).

The Kroger's rectangular garden, measures 12 yards by 15 yards. What is the area of

their'garden?

P-1



Table 6 (continued)
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Rectangle: Frame 1 (n 11)

A frame with a certain width. surrounds a rectangle...

lerigth-Of'large,rectangle =

width of large rectangle =

area of small rectangle =

width of frame = FIND

A framed mirror is 40 cmby 55 cm. 1924 cm2 of the mirrors shows. Find the width

of the frame.

Rectangle; Area-Relative (n = 10)

A certain area of a rectangle occurs when the length'is related towidth in a

certain way.

length = REL width

area =

length (And/or width) = FIND

The length of a rectangular windowpane is twice its width. The area of the

pane is 98 cm
2

. What are the dimensions of the pane?

Rectangle: .Perimeter. (n = 8)

A certain perimeter of a rectangle occurs when the length is related to the width.

in a certain way.

length = REL width

perimeter =

length (and /or width)" =;' FIND

Modifications value for half the-perimeter:is given (2).

A:rectangular palyground-is 60 meters longer than it is wide. It can be enclosed

by 920,meters of fencing. Find its length:



Table 6' (continued)

Rectangle: Absolute Frame 2 (n = 5),

A frameswith a certain width surrounds a rectangle

length of small rectangle

width of small' rectangle =

area of frame ='

width of frame= FIND

Analysis of Story Problems
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_
Modification: area of frame is same as area of small rectangle (3)

Mr. Serena wants to doUble the area of his,garden by adding a strip Of _uniform

width along each Of.the four, sides.. The original garden is 12 ft by 18 ft.

How wide a strip must be added?

Rectangles Frame-Relative l (n. 1)

.A frame witha certain width surrounds a rectangle.

length of small rectangle = REL width' f. small rectangle

width of frame =

area Of,frame =

length-ofA.arge rectangle (and/or width) = FIND

The length of.Hillorest-Park is 6 feet more than its wldth. A walkway .3 feet

wide surrounds' the outside of the park. The total area of.the walkway is 288

scitiare feet., Find the, dimensions. of the park:

Rectangle: Frame- Relative -2 (h-= 1)

A frame with a .certain width surrounds a rectangle '

width of frame

area of small. rectangle = REL area of large rectangle

length (and/or width) of large rectangle = FIND
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Table 6 (continued)

kpiCture has a. square frame that is 5 cm wide. The area of the picture is two-

, thirds of the-total area of the picture and the frame. What are the dimensions of

the frame?

Circle: Word.,

A circle has a radium 35:'ct. .Find'the cirCumference.

.(This is not a story problem.)

Circle Simple Circumference (11

.

Given the circumference, find -theyradius;.given the radius find the circumference.

Circumference =

radius = FIND
V_

Variations: radius unknown (5); circumference-unkno4o.(2), .

The circumference of a clO lc face is 680: cm. The minute handtouche
1

of -the clock:face. How long is the minute hand?.-

the outside

Triangle: No Story

(7,
.

.
For a right triangle, what is the. length of the hypotenuse if the two Other

sides .are 3 and 4 inches?

(This is a not A story problem.)

q.

Triangle: Simple Pathagorean (n = 16)

Given the length of.two sides of a right triangle find the length of the

remaining side.

length of side a =

'length of side b=

length of hypotenuse .=,FIND

Varietionst:-hypotentise- khOWn (10), side a or b unknown (6),
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4

'A 26.400t ladder is:leaning against a bUilding4 :TheIfoOt-of the ladder:ia

-10 feet aWay frowthe HoW fat above'the ground does-the ladder touch

the wall?

Fulcrum: Two- Weights- Absolute-Absolute (n = 14)
,..

, .,%4,-. ,,
.. :r; - ..

One object ia_poSitioned a certain distance fidm a fUlcrum such t it is

balanced with another object that.is poSitioned a. certain distance on the

other side.

weight of A =.

distance of A from fulcrum =

Weight of B =

'distance of B from fulcrum = FIND.

_Variations distance unknoim (6); weight unknown (8).

Laurie weighs 60 kg and is sitting 165 cm from the fulcrum of a seesaw. Bill

weighs:55 kg. How far from the fulcrum must Bill sit to balance the_seesaw?

.

Fulcrum: Two-Weights-Relative (n = 2)

One object is positioned a certain distance from a fulcrum such that it is
. .

.

balanced with another object that Is'positi'oned a.certain distance on the

,othe

weight of A

weight of B =

distanceA1=REL distance B

distance:A (and/Ot B)

Variations: Distance unknown (1); weighrunknown

Tina and Milt are sitting 4 meters apart on a .seesaw. Tina weighs 65 kg; and Wilt

weighs 80.kg. How far from the fulcrum must Tina be sitting if the seesaw is

in balance?

o -1.



Continued)..

, -
Fulcrum: Three- Weights

Two objects ,are' one side of a

= 1)

';;the other side.

weight Of!..A:.!

,/ ' r.

.

fu lcrum: and arlbalakCed I by one ,,Object on

,weight of

. 4

ult tglit 'of C ='
A

diatapce; for, C
.

- stance for A
-

distance for A (and/of distance for B)

distance for',1:

Bud and Bob Wilanced.Neal' ow-a

,

from the fulcruk,Ehan Bob who .weights AO, kg;.

- ,

Bud and Bob by sitting :3 tars fr the 'f ukta; eilq* 4r s. from the :4f 41Cium do

yr.1

f

seesaw: Bud :weightse 4 14.,:an,c1 ,,Mt0 1 'meter farther

'balanceS

Bud and pob_:s.it?
4 '

Q

t XPonentiiii: (n = 14:

An .,.amount decays.:ht- c ettalnktat4-4
. . ,

.

decay rate .:
,

i nitial ..amoutYt'' =

ending ampunt

time Pr FIND
en!

Variatcons:. time .Unknown :(6): amount unknown, (4),

A, certain ele-meni. has a half life of 2 years. If there is 60 pounds of the
,

r.

materifil,.k6w much time take until th7 a is less than one pOu' nd7

Exponential: 'Rebound -,1 (t = 7)

'4 ball INititic.s less -high on each successive' bounce.
.

y
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. 1

percent dampeninv=

total diitance = FIND

A silicon ball dropped 12 feet rebounds,7/10 of the high' from which it fell.

.

. How f iar-Willit trael before coming to rest?

Exponential: Rebound 2.(n = 5)

A ball bounces less high on each

starting value

percent dampening

successive .bounce.

diStance on certain bounce = FIND.
0

4

A golf ball,,dropped from the height. of 81 Meters rebounds on each.-bounce 2/3

How far doesrli-falIits,6th descent?
,

Cf the distance from which it fell..

Series: Increment-Decrement (n = 8)

:A certain number is incremented b9,,A constant

amount of increment =

number of increments =

starting value

ending valUe = FIND

Modifl.cations: decrement'fromnumber to one (2).

.Joan savesi..1 dime" 1st day,-2.dimes the 2hd -day,..3.dimes the 3rd dayf and so on
e

todibta recruitTely-:

- .

How much money will she haVe saved at the end of310days?
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